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Plastic modulation of descending pain system due to stress of fear memory in
childhood
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Many patients with dental phobia experience forced treatment during

childhood. The periaqueductal gray (PAG) contributes to emotion such as anxiety and fear in addition
to pain suppression. Although behavioral studies have been reported associating with stress,
neurochemical mechanisms have been almost unknown. Therefore, in the present study we focused on the

neural circuits of PAG in childhood. We used juvenile vesicular GABA transporter (VGAT)-Venus line
A transgenic rats for the following optogenetic experiments. To identify projection neurons in the
PAG, we injected cholera toxin subunit B into the PAG, and analyzed the number of c-Fos positive
cells. As a result, CTB- and c-fos- immunopositive cells were found in the ventral hypothalamic
nucleus and central amygdala, as well as in the insular cortex and medial prefrontal cortex, which
are areas where orofacial sensations are processed.



QoL
Shoben 1954, Lautch 1971, 2001

Gregg 2001

Taylor 2019
Liu et al 2020

Ozawa et al. Nature Neuroscience,

2017
(Nakatani 2018)
@
ABC DAB
@
VGAT-
Venus
VGAT-Venus
B(CTB) 3 4%PFA
40pum FV-1000, Olympus

(3) c-Fos

c-Fos
Wistar



4%PFA 40um
BZ9000, Keyence

@

A B

-
Dorsal
100 pm
Medial

C D
A:
B: ChAT-tdTomato
C bouton 100



(@)
CTB

CTB

From Bregma CTB Injection site in VIPAG

(Bregma -7.5~8.0mm)

(2.70~2.00mm)

(2.00~1.6 mm)

(1.6~1.4 mm)

(1.00 mm)

(3)c-Fos

c-Fos

GFAP

c-Fos GFAP

Control

SDS




1 1 0 0

Sugawara Shiori Nakaya Yuka Matsumura Sachie Hirose Kensuke Saito Yasuhiko Kaneko 506
Ryosuke Kobayashi Masayuki

Neural Subtype-dependent Cholinergic Modulation of Neural Activities by Activation of 2022
Muscarinic 2 Receptors and G Protein-activated Inwardly Rectifying Potassium Channel in Rat
Periaqueductal Gray Neurons

Neuroscience 1 13

DOl
10.1016/j -neuroscience.2022.10.012




